Empirical studies show that a large portion of the diversification discount can be explained by controlling for firm-specific characteristics. Although these studies leave no doubt that there is a self-selection component in firm's decision to diversify, the failure to explain the entire discount implies that some conglomerates destroy value and raises a question: why firms choose to diversify and what prevent them from value-increasing divestitures. This paper provides an answer to this question. It argues that the agency cost in a conglomerate is positively related to the number of divisions with good investment opportunities. Therefore, benefits of conglomeration offset agency costs for conglomerates with a number of bad divisions and make diversification profitable for bad firms. However, when investment opportunities of some divisions improve, the agency cost increases and offsets the benefits of diversification. Unfortunately, if investors cannot correctly price all of the conglomerate's divisions, the conglomerate cannot receive the fair price for its good divisions and, therefore, cannot implement valueincreasing divestitures. As a result, the paper predicts a negative relationship between the age of the conglomerate and the diversification discount, while a failure to control for the self-selection bias may lead to an incorrect conclusion that this relationship is positive. By looking at the exogenous shocks to the economy, the paper also predicts more refocusing activities and greater value-distortion of diversification during economic booms.
Introduction
The reasons for firms' decisions to diversify and the effects of diversification on their performance have attracted researchers for the past ten years. There is evidence (see Lang and Stulz (1994) , Servaes (1996) , Berger and Ofek (1995) ) that conglomerates are traded at a discount of about 15% relative to the portfolio of single segment firms that are similar to the conglomerate's divisions. One of the reasons for such a discount is the internal capital markets inefficiency (or capital misallocation among divisions of a conglomerate) documented by Rajan, Servaes and Zingales (2000), Scharfstein
(1998), Lamont (1997) and Shin and Stulz (1998) and modeled by Rajan, Servaes and Zingales (2000), Scharfstein and Stein (2000) and Goel, Nanda and Narayanan (2004) 1 . Another reason can be the difference in investment opportunities that exists between divisions of a conglomerate and single segment firms (Maksimovic and Phillips, 2002) . Finally, Villalonga (2004a) argues that the documented diversification discount may be due to the poor definition of a "segment" provided by the Statement of There is also evidence (see Lang and Stulz (1999) , Hyland (2002) and Chevalier (2004) ) that diversifying firms perform poorly prior to conglomeration and that there is a positive market reaction on diversifying acquisitions (Graham, Lemmon and Wolf (2002) ) 3 . Villalonga (2004b) estimates how firms' characteristics affect their decision to diversify and shows that taking these estimates into account makes 1 Rajan, Servaes and Zingales (2000) present a model that predicts that the larger the differences among divisions are, the more resources are allocated toward most inefficient divisions. Scharfstein and Stein (2000) develop a model of capital allocation in a conglomerate in which divisional managers may be engaged in the rent-seeking activities. In order to prevent divisional managers from rent-seeking behavior, headquarters need to bribe them and the size of these bribes is larger for managers of bad divisions. The existence of a conflict between the headquarters and shareholders prevents cash bribes and makes bribes to take the form of an extra investment. Such investment misallocation toward bad divisions results in diversification discount. Goel, Nanda and Narayanan (2004) present a model in which manager's desire to improve market perception of his abilities leads to an overinvestment in divisions with more informative cash flows. 2 Villalonga (2004a) also shows that unrelated diversification usually results in diversification discount while related diversification leads to diversification premium. 3 Graham, Lemmon and Wolf (2002) also show that the method used by Berger and Ofek (1995) if applied to the dataset used by Graham, Lemmon and Wolf (2002) will predict a substantial diversification discount.
diversification discount statistically insignificant 4 . Lamont and Polk (2002) , on the contrary, by looking at how the firm value is affected by the exogenous changes in industry characteristics, show that diversification destroys value. Therefore, these studies lead to a conclusion that although self-selection bias can explain a part of the diversification discount, diversification can be value-destroying. This leaves us with a question: why do single segment firms choose to diversify and what prevents conglomerates from value-increasing divestitures?
This paper provides an answer to this question. It presents a model of corporate scope that is consistent with the abovementioned evidence of capital misallocation, diversification discount and selfselection. By looking at diversification and divestiture decisions from a new dynamic setting, we are able to integrate the two competing approaches which try to explain the diversification discount. Our model is consistent with both the empirical evidence of value-destroying investment misallocation in conglomerates and with the evidence of the self-selection bias in firms' decisions to diversify.
The model presented in this paper is based on four premises. The first premise deals with the production technology. We assume that production units (single segment firms or conglomerate divisions)
can have different investment opportunities ("bad" or "good") that can change over time according to some exogenously specified stochastic rule (same for all units). Furthermore, we assume that diversification produces some value (e.g., through greater operating efficiency, greater debt capacity, or lower taxes). Second, we assume that due to the asymmetric information regarding the type of each of the conglomerate's divisions the market cannot correctly price a division. The third premise deals with managers' utility functions. We assume that managers derive utility from having more resources under their control. Furthermore, since managers of single segment firms are more independent than divisional managers and have greater control over the cash flow produced, their utility from cash flows is greater than that of divisional managers. Finally, we assume that contracting is incomplete. In particular, similar to the Scharfstein and Stein (2000), we assume that managers derive their utility only from resources under their control. As a result, funds rationing and a threat of firing are the only instruments of solving principal-agent conflicts. Since working in a bad unit provides managers with lower utility, we assume that a manager who has been fired can only find a job in a bad single segment firm.
The intuition behind our model is the following. First, we show that lower enjoyment of a cash flow by divisional managers results in more severe principal-agent conflict and leads to capital misallocation and cross-subsidization in conglomerates (i.e., underinvestment in good divisions and overinvestment in bad divisions). Namely, to prevent managers of bad divisions from quitting their jobs, their expected utility should be equal to the expected utility of managers of bad single segment firms. To achieve this, headquarters of a conglomerate should provide bad divisions with more than the optimal level of capital 5 . Since good units have better investment opportunities, their managers have higher expected utility than managers of bad units. As a result, they do not want to lose their jobs and there is no need for the headquarters to overinvest in good divisions. The lower enjoyment of the cash flow by divisional managers, however, makes managers of good divisions willing to misallocate the capital provided by the headquarters and invest it in bad projects in order to reduce their own effort. To reduce the benefit of such investment misallocation towards bad projects, the headquarters should provide good divisions with less than the optimal level of capital. Such investment misallocation among divisions (or cross-subsidization) can destroy the value of diversification.
If the diversification synergy is large enough, diversification may be value-creating. However, since good units have better investment opportunities, an underinvestment in a good unit reduces its value more than the overinvestment of the same magnitude reduces the value of a bad unit. Therefore, when the difference in investment opportunities between good and bad units is large enough, the investment misallocation among divisions destroys the value of good divisions more than the value of bad divisions.
Hence, when the diversification synergy is not too large, a conglomerate with high ratio of bad to good divisions may be value-creating, while a conglomerate with low bad/good divisions ratio may be valuedestroying. As a result, only bad single segment firms will decide to form a conglomerate and this decision will increase their combined value.
In this paper we distinguish the "observed diversification discount", i.e., a discount that one can observe if one fails to control for the self-selection bias in firm's decision to diversify, from the "real diversification discount", i.e., a discount that one can observe after eliminating the self-selection bias by a proper choice of the reference portfolio. By taking this difference into account, one may conclude that newly formed conglomerates should be traded at the real diversification premium (i.e., at a premium relative to the portfolio of similar single segment firms). However, since only bad firms choose to diversify, the value of a newly formed conglomerate will be lower than the value of a portfolio of all single segment firms (both good and bad) on the market. So, if one does not take into account the selfselection bias in firms' decision to diversify, one may find that new conglomerates are traded at the observed diversification discount. 6 Over time divisions change their type (from bad to good and vise versa). Since newly formed conglomerates have a high bad/good divisions' ratio, this ratio will decline as time goes on. Each time, when one of the bad divisions becomes a good one, the value of the conglomerate will increase and the observed diversification discount will be reduced simply because of an improvement in investment opportunities 7 . There will be a simultaneous increase in the aggregate cost of cross-subsidization and, as a result, an increase in the true diversification discount (or, equivalently, a reduction in the true diversification premium). To avoid this destruction of value shareholders of the conglomerate would like to divest the good division but, due to the asymmetric information on the market they cannot receive the full price for it and, therefore, will have to keep it. Since any unit can change its type according to the exogenously determined stochastic rule (which is the same for all units), the ratio of good/bad divisions in the conglomerate will converge to the ratio of good/bad single segment firms on the market and the cost of investment misallocation among divisions can become severe enough, so it can offset the diversification synergy in the long run. Because of the asymmetric information problem, the conglomerate cannot divest good divisions 8 and, therefore, old conglomerates will be value destroying and will be traded at the real diversification discount. However, the observed diversification discount for old conglomerates will be lower than for new conglomerates, which implies that the true and observed diversification discounts are negatively correlated. This, in particular, implies that conglomerates that appear to be the most successful ones are the most value destroying, and their value can be further increased by taking them apart. The paper provides several testable implications. First, it argues that the true diversification discount increases while the observed diversification discount decreases during the life of the conglomerate. Second, it predicts a negative relationship between the true and observed diversification discounts which implies that the most successful conglomerates are the most value-destroying ones and their value can be increased by refocusing divestitures. Third, since investment opportunities are greatly reduced during economic recessions and the true diversification discount positively depends on the 8 If conglomerate were able to divest some or all of its good divisions, e.g., by incurring some cost to inform the market about its divisions' types, such divestitures would increase the combined conglomerate's value. This result would be consistent with the findings of Coment and Jarell (1995), John and Ofek (1995) , and Berger and Ofek (1996) who show that refocusing divestitures leads to a positive market reaction.
good/bad divisions' ratio, one can expect conglomerates to have higher true diversification premiums during recessions and more refocusing activities during booms.
The rest of the paper is organized as the following: Part 2 presents a setup of the model, Part 3 solves for the equilibrium, Part 4 discusses some of the model's empirical predictions, Part 5 concludes.
Model

Technology
Consider an economy of infinite number of conglomerates and single segment firms. A unit, defined as a single segment firm or as a division of a conglomerate, can be one of two types: bad or good.
Each unit is run by a manager.
At any period t managers of bad units have access to a "bad" project, while managers of good units have access to both "bad" and "good" projects. At the end of each period any unit can change its type with small probability ε which does not depend on the unit's nature or on any agent's actions. At any period a manager can implement only one project. To generate cash flow the bad project requires capital investment only, while the good project requires both capital investment and the manager's effort.
Given an investment level of I at the beginning of the period, and, if this project is "good", an effort level of ( ) I e from the manager, project k∈{bad, good} at the end of the same period generates a cash flow of
To avoid a trivial solution we also assume that the difference between marginal returns on capital for good and bad projects is high enough so that there is an equilibrium in which shareholders want the manager of a good unit to choose the good project. In particular, we assume that
where α , f θ , and d θ are the parameters of the managers' utility functions discussed below. In addition to cash flows from projects, we assume that conglomeration has additional benefits 9 that result in an additional cash flow of ) (n S , where n is the number of divisions in the conglomerate and ) (n S is a concave synergy function so that the marginal benefit of diversification decreases with the size of the conglomerate.
Objective functions
Assume that the manager's utility is positively related to the cash flow produced by his unit and negatively related to the effort that he exerts towards the project. In addition, since managers of single segment firms are more independent than divisional managers, they can have greater control over the cash flows produced by their firms, and, therefore, their enjoinment of the cash flow is higher than the enjoinment of divisional managers. Therefore, assume that the utility function of a manager at any period t is given by 
Assume also that shareholders want to maximize their profit which is equal to the firm's cash flow less the cost of investment and that the compensation contract is incomplete, i.e., similar to the result of Scharfstein and Stein (2000) , assume that no compensation contract is available and all managers derive their utility only from their units' cash flows.
Information, labor market, and timeline
The type of any single segment firm is observable to everybody while the type of any division is observable to its manager and the conglomerate's shareholders only. This may be the case, for example, because the market can observe the cash flows produced by each of the single segment firms but can observe only the aggregate cash flow produced by the conglomerate. Each period the headquarters 10 provide each unit's manager with some capital investment and then the manager decides which project to implement. This decision is observable by the headquarters but they cannot overrule it. Based on the manager's decision, the headquarters may fire him in which case they will have to hire a new one. There is a competitive labor market for managers of bad single segment firms, so that any manager can find a job at a bad single segment firm. However, since good units generate higher cash flows than bad units, in the equilibrium the manager's utility in a good unit is higher than in a bad unit, and, therefore, no one would like to quit his job in a good unit. As a result, it is much harder to find a job in a good single segment firm or division and, for simplicity, we assume that it is impossible. At any period t the sequence of events is the following:
1) Acquisition and divestiture decisions are made.
2) Headquarters provide managers with the capital investment.
3)
If the manager is not satisfied with the investment level, he quits his job and immediately finds a new job at a bad single segment firm.
4)
Managers of good units make decisions about which project to implement.
5)
Cash flows are realized.
6)
Based on the manager's decision in (4) the headquarters decide whether or not to fire the m manager.
7)
Each unit changes its type with probability ε 3 Solving for the equilibrium
In the absence of the principal-agent conflict (i.e., when shareholders can prevent managers from quitting their jobs and ensure managers of good units to choose the good project), the investment level that maximizes shareholders' profit is equal to g g s I = in good units. We will refer to these investment levels as "optimal" investment levels and will look for a pure strategy equilibrium in which managers of good units invest in good projects.
Capital allocation in single segment firms 
where the last two terms in each equation above represent the present value of the manager's expected utility in future periods and the remaining terms represent the manager's utility in the current period.
Since there is no principal-agent conflict in bad firms, the investment level in a bad single segment firm is optimal, i.e., 
s.t. IC:
IR: 
Thus, shareholders' optimization program for good divisions can be written as
and
to be the differences between equilibrium profits of a single segment firm and a division of the same type (without taking synergy into account). Since , shareholders of a conglomerate never want to acquire a good single segment firm. Furthermore, since the market cannot observe the type of the divested division it believes that any divested division is bad and prices it based on these beliefs. As a result, a conglomerate will never be able to divest a good division. in value due to the capital misallocation problem. Therefore, the net value destruction by a conglomerate (the true diversification discount) is given by
where )
(
o is an infinitesimal variable that reflects the small probability ε that some units will change their types in the future. Since shareholders of a conglomerate do not want to acquire good single segment firms and cannot divest good divisions, for any given number of good divisions the shareholders want to minimize the true diversification discount by adjusting the number of bad divisions through acquisitions or divestitures. Therefore, their optimization problem can be written as:
It follows from (11) and (12) that at any period t the optimal number of divisions (denoted by 
and decreases with the number of bad divisions. In particular, since at the time of its formation the conglomerate consists only out of bad divisions, the diversification discount is equal to ( ) ( 
Once the conglomerate is formed, for each period there is a probability ε that any division will change its type. Since (i) the probability of type change ε is the same for all divisions and independent firms; (ii) the newly formed conglomerate consists of bad divisions only; (iii) condition (13) implies that the number of divisions in a conglomerate is bounded from above; and (iv) the conglomerate cannot divest good divisions, over time the ratio of bad to good divisions in a conglomerate will converge to the ratio of bad to good single segment firms in the market, which is equal to ½ in the steady state. Thus, old 
where * n is determined by (13), then we can conclude that old conglomerates destroy value. The discussion above can be summarized in the following theorem:
Theorem 3:
Only bad single segment firms choose to diversify. The diversification happens if and only if the synergy from it is large enough so that condition (15) holds. The conglomeration is profitable when it happens and there is a real diversification premium for new conglomerates. Over time the real diversification premium decreases and, if the synergy is not too high (condition (16) holds) then there is a real diversification discount for old conglomerates.
Empirical implications
One should differentiate between the real and observed diversification discounts. The real diversification discount is defined as the difference between the value of a conglomerate and the combined value of its division if divested. Thus, the real diversification discount measures the value destroyed by diversification. The observed diversification discount is defined as the difference between the value of a conglomerate with n divisions and the value n average single segment firms. Thus, the observed diversification discount may be affected by the self-selection bias in firms' decisions to diversify and is not a proper measure of value destruction. Let us define 
If the difference between good and bad units is large enough (condition (2) holds), then there is an observed diversification discount for almost all conglomerates 12 
Result 1
Observed and real diversification discounts are negatively correlated and almost all conglomerates are traded at an observed diversification discount.
One of the important implications of Result 1 is that the conglomerates that appear to be the most successful and are traded at high observed premiums are the most value destroying and have the highest real diversification discounts. On contrary, the conglomerates that appear to be the worst performers, have a lot of bad divisions, and are traded at observed diversification discounts are the most efficient ones and have substantial real diversification premiums.
The discussion prior to Theorem 3 implies that the ratio of bad to good divisions and, thus, the number of bad divisions decreases with the age of a conglomerate. Therefore, the observed diversification discount should decrease with the conglomerate's age as well. Furthermore, since the ratio of bad to good divisions in the conglomerate converges to the ratio of bad to good single segment firms in the market, the difference between the true and observed diversification discounts converges to zero over time.
Therefore, the following is true.
Result 2
The observed diversification discount is higher and the true diversification discount is lower for newly formed conglomerates than for old conglomerates. In addition, the true and observed diversification discounts are the same for old conglomerates.
Result 2 is consistent with the empirical finding of Bevelander (2002) , who shows that controlling for conglomerate's age decreases observed diversification discount. Although Bevelander (2002) defines conglomerate's age as a time since its main divisions went public and not as a time since conglomerate is formed, these two measures are positively correlated. The descriptive statistic presented by Berger and Ofek (1996) also lies in line with this result. In their study Berger and Ofek (1996) collect a data for a sample of conglomerates that existed during 1984-1987 period and document the decrease in the average observed diversification discount for these conglomerates. Now, consider the effect of an economy-wide shock on a conglomerate. Define a good shock (a "boom") to be a one-time increase in the probability that the type of unit will change from bad to good. Define a bad shock (a "recession") to be a one-time increase in the probability that the type of unit will change from good to bad. Consider the effect of these shocks on a conglomerate that was previously in a steady state (i.e., had the same ratio of good to bad divisions as the ratio of good to bad firms in the market).
Since a shock affects single segment firms and divisions in the same way, the ratio of good to bad divisions for such a conglomerate will remain equal to the ratio of good to bad firms on the market at any time after the shock. As a result, the true and observed diversification discounts will remain equal to each other. Furthermore, since the capital misallocation problem is more severe in good divisions and, thus, the true diversification discount positively depends on the number of good divisions, the following is true.
Result 3:
Conglomerates have the highest true diversification premiums during economic recessions and the highest true diversification discounts during economic booms.
Up to this point we have assumed that the market cannot observe the type of individual division in a conglomerate. This assumption implies that the price of any divested division will be equal to the value of a bad single segment firm which makes it impossible for a conglomerate to divest a good division. Now let us relax this assumption and assume that the conglomerate can reveal types of its divisions 13 for a nominal revelation cost of R. Thus, shareholders of the conglomerate will decide to refocus when the true diversification discount is greater than the revelation cost R, i.e., when
Since the true diversification discount increases with the number of good divisions, the following result is true:
Result 4
There are more refocusing activities during economic booms. Now, let us look at diversification and divestiture activities of a single conglomerate in the absence of economy-wide shocks. In order to do that, let us alter the assumption that the synergy function ) (n S depends only on the total number of divisions and assume that it depends on the relative number of bad and good divisions as well, i.e., assume that the synergy is equal to
, and, keeping the total number of divisions constant, the total synergy is lower for conglomerates with a higher ratio of good to bad divisions, i.e.,
One of the rationales for assumption (18) lies in the possible benefits of the diversification (not modeled in this paper). Namely, one of the benefits of diversification is the access to the internal capital market which allows implementing profitable projects when external financing is not available or is extremely costly (Fluck and Lynch (1999) ). Therefore, if we assume that bad firms have less internal financing available then it would be reasonable to assume that the synergy of diversification is higher for bad divisions.
Similar to the base case, shareholders of a conglomerate do not want to acquire good single segment firms and cannot divest good divisions. Therefore, for any number of good divisions g n the total number of divisions is determined from
Conditions, (18) and (19) together imply that the total number of divisions negatively depends on the number of good divisions. Thus, when some of the bad divisions change their types, the marginal synergy decreases and the conglomerate needs to divest some divisions. The asymmetric information about divisions' types prevents the conglomerate from divesting a good division. As a result, the conglomerate needs to divest a bad division. Such divestiture, together with the preceding type change, leads to a higher true diversification discount and a lower observed diversification discount. Similarly, when some of good divisions change their types, the marginal synergy increases and the conglomerate acquires a new bad single segment firm. This type change and acquisition are accompanied by a decrease in the true diversification discount and by an increase in the observed diversification discount. Thus, the following result is true.
Result 5:
A divestiture by a single conglomerate is accompanied by an increase in its value and a decrease in the observed diversification discount . However, it results in an increase in the value destroyed by the conglomerate (higher true diversification discount). Similarly, an acquisition by a single conglomerate is accompanied by a decrease in the conglomerate's value and an increase in the observed diversification discount but it results in a decrease in the true diversification discount.
Result 5 is consistent with Coment and Jarell (1995) who find the negative relationship between refocusing activities and the observed diversification discount and document a positive relationship between the observed discount and diversifying acquisitions. Since only bad single segment firms can be acquired and only good divisions can be divested, one can expect that the market value of the divested division will be substantially higher than its value before it was initially acquired. This result lies in line with Kaplan and Weisbach (1992) who show that the market price (adjusted to the S&P 500 index) of a firm that was acquired and then divested is 43% higher after the divestiture than it was before the initial acquisition.
Conclusion
This paper presents a dynamic model of diversification and divestiture that takes into account the self-selection bias in firms' decisions to diversify and the existence of value-destroying internal capital market inefficiencies. By predicting the real diversification premium for newly formed conglomerates and the real diversification discount for old ones, the model helps to understand the reasons to diversify and not to divest afterwards even when the divestiture may increase the firm's value. Consistent with the selfselection evidence (Lang and Stulz (1999) , Hyland (2002) and Chevalier (2004) ), the model predicts that only bad firms will diversify and this diversification will increase their values. The failure to control for firms' types (good or bad), however, may lead to an underestimation of the diversification premium and to an observed diversification discount.
A more severe principal-agent problem in conglomerates results in an internal capital market inefficiency. Consistent with the evidence of conglomerate socialism (Rajan, Servaes and Zingales (2000) , Scharfstein (1998) , Lamont (1997) and Shin and Stulz (1998)), the model predicts an overinvestment in good divisions and an underinvestment in bad divisions. It argues that an underinvestment in good divisions is more costly than an overinvestment in bad ones. At the time a conglomerate is formed, the investment misallocation problem is not severe enough to overweight the benefits of diversification and the conglomeration is value-enhancing. Unfortunately, as time goes by, the ratio of good to bad divisions in the conglomerate increases. This leads to higher losses from investment misallocation and, at some point in time, these losses start to overweight the benefits of diversification and the diversification becomes unprofitable. The conglomerate cannot credibly reveal types of its divisions and, thus, cannot divest a good division at a fair price. As a result, old conglomerates will destroy value and will not be able to break themselves apart. A failure to control for the self-selection bias, however, can result in reporting a higher observed diversification discount for new conglomerates.
One of the important implications of the real and observed diversification discount dynamics is that real and observed diversification discounts are negatively correlated. Saying it differently, this means that conglomerates that appear to be the most successful and are traded at a high observed premiums are, in fact, the most value destroying ones and have the highest real diversification discounts. On contrary, the conglomerates that appear to be the worst performers, have a lot of bad divisions, and are traded at an observed diversification discount are the most efficient ones and, in fact, have substantial real diversification premiums.
This paper also analyses how diversification and divestiture activities depend on the external shocks and how these shocks affect the value of a conglomerate and the diversification discount. The model predicts that refocusing activities and diversification discount are pro-cyclical. 
At the optimal investment level 
where the last inequality follows from (4) . Similarly, at 
where the last inequality follows from the fact that .
